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ABSTRACT

Background: Crimean-Congo hemorrhagic fever (CCHF) is an arboviral zoonotic infection with several reported cases
in Iran. The present study was conducted with the aim of establishing effective ways to reduce exposure to the infectious
agent and to organize appropriate policies for importing animals.

Materials and methods: For this cross sectional study, 372 local and 372 imported sheep were randomly selected and
the presence of CCHF-related 1gG antibody and tick on their body were investigated.

Results: Totally, 286 (76.9%) of local and 223 (57.8%) of imported sheep were seropositive, however, their difference
did not reach a statistical significant level. Ticks were found on the body surface of 115 (31%) local sheep, but imported
sheep lacked any tick on their body.

Conclusion: Our results revealed the endemic spreading of CCHF in sheep in Isfahan province. Further studies in other
parts of Iran may pave the way for better understanding of the CCHF epidemiology in Iran.
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INTRODUCTION

Crimean-Congo hemorrhagic fever (CCHF)
which can be seen in Asia, Far East (west of
China), Africa and Europe, is an acute febrile
hemorrhagic disease that could be transmitted by
tick. Nosocominal infection is not uncommon.
Instead of infectivity among animals, several
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reports of sporadic infections and epidemics in
populations have been mentioned (1,2). CCHF was
first described by Shomakov in Crimean region in
1944 and 1945 as an acute febrile disorder with
hemorrhagic manifestations (2-5). Nearly 10 years
later, Congo virus was extracted from the blood of
Congolese feverish children. Casals revealed that
serologic  differentiation  between  Crimean
hemorrhagic fever virus and Congo virus is
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impossible, so it was called Crimean-Congo
hemorrhagic fever (CCHF) (4,5).

CCHF is caused by a virus from the
Bunyaviridea family and Nairovirus group which
can be transmitted by tick bite from an infected
animal or their infected products, or even from
human beings. A Hyalomma type of ticks, usually
Hyalomma marginatum and Hyalomma anatolicum
groups, is the other way for virus transmission
while rat, porcupine, sheep and cow are the
responsible carriers (1,3-6).

In Iran, the presence of CCHF was first
approved by Shomakov and his colleagues in 1970.
CCHF antibodies were detected in 45 sheep’s sera
samples (2,4,5). In 1975, Saiedi et al detected
seropositive samples in sheep (38%), goats (36%)
and cows (18%) in Tabriz, Sarab, Rasht, Gorgan,
Mashhad, Isfahan and Tehran (7), a finding that
revealed CCHF as an endemic infectious disease in
Iran, however, till 1999 CCHF was not reported in
Iranian population. On July and September 1999,
several cases of CCHF were reported through out
Iran. Among lIranian neighbours, CCHF was also
reported from Pakistan (8,9), Afghanistan(10),
Turkey(11), Kuwait(12), Oman(13), United Arab
Emirates  (14,15), Irag (16,17),  Saudi
Arabia(18,19), Azerbaijan(20), and Kazakhstan
(21). Seroepidemiologic investigations in imported
and local animals are of utmost importance since
immigration to Iran, especially in the areas around
Isfahan province, was contemporaneous with the
animal transfers and neglected the rules of
guarantee. On the other hand, WHO has announced
the outbreaks of infection in Pakistan and
Afghanistan in 1998 and 2000 (9,10), therefore,
further inspections should be observed in this
regard.

The present study was conducted from April
2001 to March 2002 among local and imported
sheep in Isfahan province in order to organize an
appropriate policy for imported animals.

PATIENTS and METHODS

The city of Naeen is the entry gate of imported
sheep to Isfahan province. Totally, 372 imported
sheep were selected randomly. Special forms,
indicating the presence or absence of tick on their
body, were completed for selected sheep.
Meanwhile, blood samples were obtained and sent
to the laboratory. Local animals were treated the
same. A total 372 local sheep were investigated in
our study.

Sample sending strategy was compatible with
the standard orders of Arbovirus reference
laboratory of lranian Pasteur Institute. ELISA
technique was applied for 1gG detection and
positive CCHF samples were recognized.
Laboratory results with the allocated codes were
sent together for further evaluation and these data’s
were added to each sheep’s check list. During the
blood sampling phase, presence or absence of tick
on sheep’s body was evaluated by a veterinary
expert and inserted in the animal check list.

Data were analysed using SPSS software
(version 11.0, SPSS Inc., USA) and the prevalence
of seropositive samples were compared between
imported and local sheep by means of chi square.

RESULTS

Of 372 local sheep in Isfahan province,
286(78.9%) were seropositive for CCHF as
compared to 215(57.8%) seropositive imported
sheep. The difference in seropositivity for CCHF
did not reach a statistical significant level between
local and imported sheep (p=0.09). Figure 1 shows
the relative prevalence of CCHF serology in local
and imported sheep in Isfahan province.

Ticks were detected on 115(30.9%) local sheep,
however, none of the imported sheep had tick.
Figure 2 shows the relative prevalence of tick in
local and imported sheep in Isfahan province
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Figure 1. Frequency of CCHF serology in local and
imported sheep in Isfahan province

100 -

W positive
M negative

80 -

60 -

percent

40 -

20 4

local sheep imported sheep

Figure 2. Frequency of tick on local and imported
sheep's body in Isfahan province

DISCUSSION

Crimean-Congo hemorrhagic fever (CCHF) is a
well-known infectious disease in Iran since its first
report in 1975; however, CCHF primary
serological studies have been commenced since
1969. For this cross sectional study, we have tested
the blood samples of imported and local sheep in
Isfahan province located in the central part of Iran.

In 1975, a detailed study was achieved in the
northern part of Iran with the cooperation of the
University of Yale to determine the presence of
anti-CCHF antibody using the agar gel diffusion
precipitation (AGDP) method. In this study, 46 (of
351 human participants) were positive for CCHF as
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well 38% of sheep, 36% of goats and 18% of cows.
On the other hand, positive reports of AGDP
method in other animals have proposed this
diagnostic modality as a non-sensitive and non-
specific test for CCHF diagnosis (5).

Hoogstraal reported CCHF in 2 of 19 non-
specific vampires in Pyrenees’s area near Catalan,
6 of 687 cows, 5 of 48 sheep in Hungary and 23 of
233 cows in Afghanistan (22). Positive samples
among sheep, goats, camels and also one case of
positive human serum were reported from Egypt
(5).

Two separate reports from Saudi Arabia
demonstrated the presence of CCHF in imported
animals, farmers and workers in the quarantine
stations of animals. They revealed a high
prevalence of CCHF antibody in ruminants,
especially those coming from Sudan. Totally, 4.1%
of sheep, 3.2% of goats and just 0.8% of human
beings have antibodies against CCHF (18,19).
Globally, in areas where viruses can be detected,
antibodies can be seen in animals' blood samples
especially in sheep and cows.

In 1970, Shomakov and colleagues confirmed
the presence of CCHF in Iran. They extracted the
CCHF antibody from 45 serum samples which
have been sent to Moscow. During the years 1970
and 1971, Shomakov and Smirnova examined the
serum samples of 580 cows, sheep, goats, camels,
wild animals and patients with unknown fever from
all over Iran, however, CCHF antibody was not
found in human beings. In contrary, 19% of cows,
and 45% of sheep and goats in 1970 and 19% of
cows and 49% of sheep were seropositive in 1971.
Of these, 62% of studied sheep in northern Iran and
28% of sheep in north eastern Iran have CCHF
antibody (2,7). Saidi and colleagues have reported
CCHF antibody in %48 of 351 studied patients
aged 3-70 years. They were living around Caspian
Sea region and eastern Azerbaijan. Contrary, serum
samples were negative in all 157 camels which
have been selected from south or south east of Iran
(7). Domestic animals' sera from Tabriz, Sarab,
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Rasht, Gorgan, Mashhad, Isfahan and Tehran
provinces (northern provinces of Iran) were
positive in 38% of sheep (near Caspian Sea), 36%
of goats and 18% of cows (7). Chinikar et al have
examined the sera of 1205 domestic animals from
different regions of the country and reported
specific 1gG antibodies in 358 serum samples (2).

Our results revealed a high prevalence of
seropositivity among sheep (78.9% of local and
57.8% of imported sheep). This simply implies our
shortage in sanitation programs. Indeed, we should
arrange better sanitation and eradication of CCHF
vectors and instruct our medical veterinarian staff
in this regard.

As mentioned before, CCHF is an endemic
infectious disease in Iran and other central part of
Asia and regions around Persian Gulf, therefore,
imported sheep should be inspected more carefully,
however, promoting the sanitation programs should
also take into account for domestic animals.

Finally, authorities should pay further attention
to the preventive measurements regarding the
exposure and contact with animals and their
products.
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